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A Cross-SL.d.iciv Anal,.sis of Covariatiori Judi:e ,

Mar'ivs Gascho L.i4re

Crocker (1981a) su.mm, rgrized a recent review of., cova r i a t i orI

Judgments b, stating "Eviderce has accumulate nd ndi cat i nf-A that

intuitive covariation Judjmerts are s ubject to seve r'l sou rce s of

bias. In all likelihood our coricept ions o1' OU. so0i1l world 1W 1I

are based on these Judgments are simF'l incorrect mi.ich of the ti e .

(P. 288)

Crocker's Faper is an illumiratin-1 review of t.he individual

studies that have been conducted re-ardir',i cov,3riationr Judfiments,

However, her analysis could be Profitablv supplemented with research

on what these individual studies reveal when taken s a: whole. The

Purpose of this note is to rreseNt such an overView b vF roviiS, a

cross-study anal.'sis of covariation jud:n, erts.

Crocker notes several conditions that car, affect the accuracy of

cvariatio Jjudgments. These include character'i.stics of the task,

characteristics of the data, and characteristics of the Y- e rceiver.

An of' these aspects, it is a rA.ued, cou I d cause subjects to

sy2stematicall, over- or under-estimate .he co 'relatio rela'tive t o

that actuall P resent in a given task. rheref'o re, sip, 1le study.

will contain such corfoundirn factors thereby 1 i T,:i t i r,. the

seneral iz abi 1 it of its conclusions . The Present Project uses d.,.

Irolm 5 different stu'fdies in order to d ra w cor 1 u'.1s i oris th iat can.r be

gLeneralized more readi l. to a T"arl-. e of situia,.tions
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The u i. ua 1 co v ar, i a. t i o n si. u d Y r e .u. rit S4 :. :. , i d .:; [ rei ,

f au r c e I of a . 2X2 t b l e for i - 0. i.e s e. F i . eitn -_,

in st arce-b i n.v- s' 3 iCe or 'i i mjil''a r fo rm c ommI.orn - .1. rI .. .1. '2 1 . I

• , r e 1 at i v e -to t h e no rmat i ve s tat i s t i m 1 ',o d o f c a"r" ei. io:, C z I T A

'i *?ceives too mulch weiight i n s. u b ie c'l:.*. s; i uid:. ern t s (SIT e d 1 .. |"'..11. , :19 .4 3 !

Jenkins 3 Ward, 1965; Allwoi & Abraty -.or'v 1979). Also, ,i|. 1o| , IT, i,..

-6?vi de e c: a 1 I s B a r d C e e i v e o o . i t t,. 1 w e i _.3 h t, ,d .: 1. 1 If ..

vi rtual 1 i. .no red. Crocker ( 19 l ) f o u nd s ii L a re ..I I t s w h e "i

tried an unusual task format, havin-,4 subject.s reouest thLe cell dja.L

necessaru to make judgmerts of covariation.

The Propositior that subjects do inot use disconfi rmirI evidence

has been the subject of m uch st..id, . However, the results of this

rese-rch have been ouite inconsistent ard! cortr -ar v to the studies

cited above, several authors have concluded that subjects do not use

* decision rules based exclusivel. or) cell A (Ward & Jer',P. irn-;, 1965;

Sh:.k lee & Mims, 1981 Se.-ie & Endersbv, 1972). Ward ard Jenkin s

(1965) ard Shaklee and Mires (1981), for example, ni al.zed each

.. ibject 's Judgmerts irndividuall.! and concluded -that subjects used

so),histicated rules for Judsil" covariation. Furtheritore, Se!Eie and

Ernder'sb:, (1972) have raised the issue that covariatior Jud.gmernts a,3,j

riot be verv informative in the,,selves, Hence, the ..; asked their

subjects to make decisions based ori the cell data, ra._ther that' . i r

for Ju d.mer ts o ' correlation Results showed that Se.:.tei e anrId

Er dersb 'j s su.bjects made decisions tha:3 t weT'e co,,sistert with the

ro Ym,, t i y, eo C ieI of co r re I a t i o n. Howeve r, we c E4 riri t .," o w what

JJrdjment;3l rule t;hese subJects were act..tal1 u iri. *[he i,,: ' :i.r,

fact!, ha ve used a much s i nP 1. e r ITI de l , s i..i (.. h . C) id i d or. ti



Sroiabx Ixlities or some I ie " combi nat i of" the- cell deata

The o r, cl 'siori a r these 1 t-3 tLI, sudies cant rai-st. s ha r.. I w i Li t b'-

r' reLuen tIj ci ted ass ertt or' that "riormal adults with r o t1rtnii',.L 1

sLatistics do not have ia3 coi Live st ructuPe isomorr'--i c wi th the

conce.- t of correl at.iar.o ( Smedslurd , 1963, P,. 172 ) HoweveI,, s.ch

-ea coritradictory findinss should come as Io surerise iv,-2c . Co:-0,T's

* r*. :. La Lem. 't' L abo.t the i inPo rtar'ce of- tasK chtar1,a cter i s t.cs ard -he r

- effects on ex'eerimental results. It is possible that anL result could

be ubtaLtried Yiveri the aPProPriate combination of task ohs racte 'a stics,

data characteristic-s, Yrd Perceiver traits. Of course we are more

interested in con cluJsior's that can be widely gElen"eral ized. Thus, it

w-,ould be inf'ormative to see how heavily each kind of cell if, f'orma tio'n

*' .', is weighted over a range of situ..ations, when task ch.racteristics are

A varied.

Me kthod

As Previouslh. stated, this research used dat a from 5 studies.

Other studies simply di d not Provide the recessar infirormliation for

inclusion irs this Project, The studies used anid the rumber of data

p ui sIts kak.en from each are listed in Table 1 , alor,.J. with tfhe corite.x..:t

tha t was u.ised irn each task . Each " d a ta eoi n t" co rs i Ct L.o ce 1 1

f.r reu ati.Jec i es arid the avera..e Judged covari -tion based on those cells.

t , -Fpc ex.mi.lei one data Poiit was;
'

e Ce1. A B C I1 J u ds m e n t

2 3 2 7 18 .7 9

%t4%

a .-..-.-. ,.-. .. a .-v.vv.. - " Nj4 -.vXv,'a. ,': $.t. , '-v ."7 -Q ' ",£ . .,.c:., ." Xv'.v...-.4



C OMple te data i set~s moria ~? oC 20ta i ned -f romr thc 1.i t. i- I.) .~: Bpv

N i~t'j d i ej *J 1.iddffe rent J .tijert 4 scales! tjhuse w-e ro and di.ie c

cc -,rcenta:E~e basis e3. 7 oni a 2,-o L it 02 Ie w a(- f-(:)n1..er-te.(.d (-.c 3 7, .
or 74%).

The f'ormu.l a for co rrelati on based or, a '2X'? Joi ,it f r(.cvuericle la blI

.s a compl1ex( niotilincear I unctot i of tefourj P O..I itr c nri-e 1'?

*Al thou,1h -this e cu a t ion i s knoaw n toa the et.cc ritiente r Jin anu IVCen

stud,v it is riot clear whether it would be knoawn -to the s u L)Jc t i. noar,

whethte r t he subjects could use such a -formula without cmcJyiutatin:

ids Ths~usinSq such a model as a benchm~ark mai: be an ui1jnfPa ir aor-

:i nPrap r iate method of assessin subjects' abi litie.s atO- (2ovaTiationl

taiik.s . For this reason the "lenst model" framework (Hu.ir'schq Hammlyonld, &

Hursch, 1964) is a useful methodolo!I~ for this Ir~c I e ss e nce-(.

the lens model assumes that the actual correla:tional mrodel is un1-1kno-1QW -

orf uia va ilable . Howevery the exc.,erimeniter is able -to build a liiear1'

model of correlation usirS~ thie cell freciuencies a._s vaTi a blIe s inr the

model I Bw also bui ldinSj a 1 inca!' imodel of' the ubjcts j.Aidsmertsy

-the experimeniter can make ars asse.ssmrent.1 of~ the sibject-s' ab 1iis t

the~ ::: ,k wh:i:e usins a ::pl :::: c: z1 wamoe

cel[. da t 4 (A, B P C , D) v , the a ct uaI cua ,r re 1. a t :. orn as co . teo us-. 1.:- ~ i. si t..e'

c ell daa (-,aY e) a nd i -ie coy'r r eIa t ion a s e s t i mat ed I, th '. I ,t

T hese a r u, used :i ri two: mul1t ipl. ed rc *; loll eiuat ,.:*i a 1 one~ Of WhI;i .h

r~iiSi 1. the eriv ironmeri t while1 ~ ~i oti~her mode s I-, he Ju'. d f.ITIc-n r. I a t h0

LsubJ (2t s 'rhe re fo re Lb t I (21 1 ow idredf- r sJ iswere 'E..i) 1$..nd' ~



. P ... r.. e

Cro th e f'i e studies I i sted i ri T a L1e I:

Y*e K + ctA + 'B + O.3C + 1 C (.)

Y:s K' + o'n + B + ,C +-.D (2)

The correlation matri. was also calculatteid in order Lto ubib:ir I..

followiris measures;

Re -: the correlatior, between Ye and Y*:.e. fi i .- i

of the Liriear rredictabilitv of (he criteriorj Ye

Rs :- the correlation between Ys arid Y*s. This is ,.aloso._

to Re above and measures the linear rred:ictabilitv oi h

Judge or subjects.

G = thecorrelation between Y*e and Y*s. This is a measure

of the degree to which the reEressiori eeutions of the

subjects and the ervironmerit match,

C = the correlation between the residuals of the two

resression models. This is a measure of the desree of

rf,.itch of the nonlinear rortion of the subJect-s' Jud.lre, t's

and the nonlinearit- in the environmerit.

ra = the correlation between Ye ard Ys. This denotes the

subjects' achievement.

Rn = the correlation between Y*e and Ys. This is a measure

ofr the subjects' achievement assumiri. ' the linear model of

the environment is used .s a riortivat me model.

These measu res also a 1 low coimPa ri sons of subJect-s a.h :ieveient :i.r, this

t ask wi Lb sub .iec Ls a c-h i evem en L. i n ot Ie r si tut r a t ( a r-'i e. C m e rer

.1981 )

"'; --..., .- ;v ,- v>..: . ;: .7; . . .--... -. - -. . - -. ... ..: , ..- . ;:.>.- .-- - ':':- -:-..---.



F, 6

Resuli ts

Re! res s i on resul s a re i ven i in Tab 21 Fi rI,., p i . shold I)e I

rioted that subject: are us i n. - the cel l data i nI Lhe rno rm, ti ve

di rect i on. In other words, subjects give ,ositive weigh!, !L . the A and

D cell data and neslative wei.ht to B arid C cell dal.a Howeer, i, i

also obvious that subjects do not at L.end I: cells C 1 ";,. , 15 ofs t oiK. Ia

as the model su9!ests Al though all coefficints iif efiint, ion 1 r-

si -rificant at the 1% level (one-tailed t test), onl1 a- ells A arId B

reach this level of si -rni f i cance i n the subJects ' Jud .me nt ( u .. ion

2). (Cell C is mar2inal l si nificarit a-tthe 5% level,,

In a recent Paper, Schustack and Sternber. (1981 ) also used

rezre ssiori e u u.a t ions to test the weiaht Aiven to each cell 's dat a in a

cajusal reasonirinI task. The :i used five differentiA scenarios, estimatin~l

I ce jfession eouations for each sceniario. n .:feneral, Lhev found all

cells to be sirnificant and that cell A was the most im, ortant in

subJects' Jud.iments It is interestinrc. that our results do not

coincide with theirs, in that the Schustack and Sternber results show

that. all the cells, as well as an additional vari able r, ro:.in-. for the

impact of" alternative causes, do f i. u re si n i f'i can i n :I. n subJec s

ca us a 1 u d.f mern t s However, this dif f'erence iri results ma be die It

the difference between the task characteristics of their st.i .rdtnrh

task. characteristics of the studies used ii ;h is P, Iect . One

im :;o r t.3:.nt difference is that Schusta ck. an. d StYerrobo .u we re s, ec i '.: 1 ..,

A I- i'. fPor causal Jud.ments while the 5 studies is.-,d a:s data, for ! .hi

Yp('o,ject called for J,..id.Imer,ts of' cont ti.enc e 'us2.i. L. Q r c Lnt ro .

-t A SY ,.:y-.7- _fA.Y. A-e



EFi 1ho r n .nd HoltIarth 198 1 ) r c :I, 1 3.ve I .C)r' lo he1. :1. o (J. .'.s:M. :I.

of causa]. i .1 wi 11 ocus subjects' (' .tt ention .. e s ..:,,d C I .

P Create T" extent than wi 0 J cues 1ions IeC;a d i c oti Ir n cv. u? -

comtar ::. son if Schust-cd.k and Sternber ''s fidin s 3 ri and t. he rs ut- I ,. ,

this studta: tends to support that cl 1aim.

T: 1 Lens Model statistics e i ven i T 3.' fL T foe '..rruir:,

IL (t them.-I howeve , wu sho.tld Iiote that the adjusted R-:.:' ed r'ci

eC ,-at 1 on 1, r' ven ii Tab I 2 is 7 2 Th i s IeI ns tht :i. he

v i r I ace in Ye is accounted for in the r . 2-'es on eI'..-i T Jt is

in -terestin- that such a complex rion.in'ear r ti o.!L c. I~ [ c' we

a)-- rox, imated with a I i nea r model and this suhests ,hat I...-I tI i Is

I inear funicti on as a normative model maj not, e e ' col Ti ,y-.'l s

of stat : st i ca I accA rac, As can be seen in Tab 1e 3, sib..ect"

Jud-,men'ts can be fitted lFai rI we. 1 Wi. th a e in'I model. R

cor'EYsY*s] = .67, In addi. Ltoi n, the linear models of the subjects ard

the "envii ronment" match cuite well G : o r[ Y*eYfs] " e96 It is

inst ructi ve to com'a re these values with the avenae values of suc.I'h

statistics in other lens model studies. Camerer (1981)y f or ' in s t n c e ,

did -a cross-studv aralisis of such -roJects and the aver'a.e v.lues or'

the relevant statistics are also listed in TabIle 3. In t enier.l i raIn

be noted that the Re in this studv is hikh )r than aveur.e 87::.-.

while Rs is lower than avera e (. 67< .74 ) 1 Howeve', c a I.. t .:ion I~ 11. L be

ee rc is ci rt d raw.i n,1 in fe rerces f om tihese c mo,.I' Lsoris sir ' l i

lens mI o-e studies ask subjects to rred i. ct. iife rio:i.s,: cr:i, te , orfin while

:in these st di es subjects we r e predict :i. n L .I-I e L .Id i. c t :ii. 1 . , th eI

c- r .i. Ic r -i o n Perhar-s Predictin.l r a critLe rion s a. io r'e dif'ficult t,' iii

that( t-, ! c . eioni .:i obnerved Jr a P .b b.......ic, ' "a Y, p

'aVV .' pAi'N /. . .~ f ..\jK- . . . -
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P1weve r, that subJe("t s assumeh. th3 the mi. d -l c, I" the l.d- , I., ...: L i J[ I.

t I v e ra e "  Ju d.iim .ent .3 nn tfi.i 5 , luse thdi s t h s y. u. t h i: ,i 1 

thai r Jud.5ments, Th i s wo l .. s ,-s 1est t 1e pus. b i . . I. .)'J0C t.."

Juj.Q.l s, , ine4 not be s Jfficiert 1u adi, s te , '- S'. f' ' C .In t..-i " r' .

I" L r c1t.. the v. r,.:uaco c:r' a: .P . (2 i',, ) " ij . .i.

5'c-orelat.ions (Ye) inl the data used,. here iI ri;rft.2 <)(t er" I,.

the .- aiance o he :iubJects jc r ( 's.* IF si. ..: ..c I-, t ., ' J , (

, h .0 arid 30 dI.4re-es af" f0 r eedo, i s i rilF'iCa I -, t , 1!1,e ,v I

]" h u s ej. the r a -u n c h o r i ri!s ar i" d ada u s t t e rw L I e u r' i s t i c: o a Z' I ' o1r :L

ese cta ti o.s I(a a c co unt for t he coa.. ( nt-ar' t I'mI i Il e u ua t, i or' 2

I m F- i c..3 t. i o',s

This siud. rises several i ss 'es. Fi si, it w as noted Lha:

,h vu. hou.h c l Il A :i.s riot the on 1 da ta ,ecei v i .s . ... .5 L tt, onI ti. on- it

Aos rece i ve t. he .re ate st we Ea1h1 i i J j d es Om eO,: r s L)i ;
t s j ion

H w v e 1h i s could be due to the form of' th. cov r :Lat ion eue st ion

e -I-, e t -to subJects . C r o (ck k. e r, (19 1 b) de o aTI 0 " S t aIt-.e d L h I; sub, sI bJ e c ts

te, n d to foc u s th e i T" a't t e n t i o n o n the ce lls which are e2r21 i c t 1 U

Sei i o rn e d in tlie c va ri ato " ues l:ion . ]n the 1ri se i a s , t,"

for thi s research t the cwuest ioris foijsed a t, to r t i on on var. "i s el. l-

Ti-no Partic ]..fcii cells st1resse..d in each J.ud a r 1 s.tod in "a,:.e '1

NoLe:' u. rti:tula ,, that cel)l. f :i.s ressed in ec '..). P. :s . u d 1.

e :rI d tOli ' th. .I:.m p t nce of '. ee..1, n the r' e ,, i F. 0 . t o.

Li i.e<.;t .. (2'I i)riat* However, the a--: 'n it taio 't :o11 A co..

|-A

4.. ' . .' ' . .". .".' . , ,' , : q' . . . .' .: . . . , u 
-
: - -
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the' importancee o'f cell A

- -,
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#-""."w h i c;. h c-" a u s e dci r f'1. e r e n'' c e I I. t,- o r' e c: e i v e s u b J e c:: tL." :5 ' t t e ri t i o 1-1 M ;. ' .

S.tudies PartFiulcur' the ear1 ories as s umed Lh A (.eI A .ir.e v to

m~,_,recee i v e t h e ,f_1 r e a t e s t a m o u n t a f" a t t c- n' t ;L ri I I.. w (: u I ..A' b e i -1 1.. e I" I- S t :i rI .

-"however, toa del i rieate t he e c a il d i t i o n-i . u ri de r" whi: C-,? t h.i s .L.. Tu e,

~A 1'lr t. ho u ch -the re ha -ve bleen' coi t rad~i ctloe (- , or'le I.ut: i ori s i rI th(, lI. j ..' ..';.. r'e

4. S%

a slsob idue t sa'r ati 1 ,i " ( , i a t : o t i r i o JCt deisn itas o U- I s w" rdi and

.,Jenk i ns 196) 'and C> i ic k i r i id aria l8 h.es t 'e -c :; t. . d (2 tf k.:

•n : fou.nd t., at co;-mmonlts ued d'e cit ionf rues:ie add lir.' f. " . ow197.2n

A .e wh i c au isern cc,..l lwt thos r i ee the subjee tss'a t L: ticio"

4:l stoo o r rIul n a r o Y. th ealins asue ht icel ia YP.L .lIpaeyt

re ucv t 1 me he reeset muts of tte .-in It woul EI-d e into - est!rt?

howevr v tor e, eae the cord tion ts und r Jwhct cli .I tli h dCIs 10 ue

tlss that reeure covaratiort rissessments wri ihS i th 1- .- it (o:.ll

os rd iri i subjecI u! b I e i t s at s$e. Frot [her os iri a. 1 Wand and

invstlor aid R,.at -tsell 19e39) showed that d simclt. Ionsw:ir, (-Jhe ,:iirt,.or Cy"

4. +

• :d?? 1 01' , ori ri lot :1 on i" is an 7 i m oreL ro ' e f r .i ate, beicn ai' . o irioso
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* .* [ ': ox tvhhei s aC, .li.cnts who have the bIst L!oj .h9 e reco rdc., I r I. 50;. o

thei. I st udents .L I I be sat i sf a cto, , Howev e, s V I ,ctor i UuIs- 1

showed- if colle.e srades anti tir-duate efo ,mance .-'s cor rel..Led lni"

t 2 the e teenita.-e of sat isfacto Yv ... drduate students riss Lu .C?"S

Wi.t. a co' ?. t ion of S 45 this rises to 81. That is: si iso 1., knowinS

tht tere i a ;'-.os Live relationshj p im,-roves the decisions made. I

Ws r c '-.Jr ..: both ira thI.s st..d. and I~$ Lh, 1t of Schustaci .. SLucrber'-S

-i981) that subjects do P ropeIlu s.n nthe cet 1 d. L2, iTh,.., the

di rect i cn of the 'e I at i onsh i r, (ie. os i tive or ,- 1 ' ) was

ie eall' cur ree l irate rred . Ferhaps this is 'S- cd ei au h ir Lhe

r.al WoT)rld where decisions are actual 1-:e maide. and, the-refore, use at' a

model as com-le.., as F'earsonr's Phi is not necessa

A fuither example of this -o i nt comes , .:nII re.,I , 1 ± t i era of

S e. i e arid Endersby s stud, where subjects were P rovi ded with

Srnformltjion such as that shown in fisure I. The subJects were asked

* to deci de whether or not to hositalize a new ratienit b :sern the

information :iven about Past patients. When the actual correlation of

hosr'italization and recover. was zero, ontle 5 or 6 of the 20() subjects

chose -to hosr italize the Patient. With a ne at iv/e currelatier of r 4,

no subject chose to hospitalize the Patient and the number of subjects

chuosi raw;hos-i, t.alization when the correlation was set a.t 0:9 ard .19,

,as 13 arnd 17, resoec tivele Thas, i P-, a',ea rs that subjects are able

to utilize the d irectiori of re1ationsh ins even when the cot re 1 L i o)rs

or.-_- rathe r small in absolute terms

%-;
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Coef ficients and (t-statistics) for Re'es-'ion Models of

Judged rid Actual Correlation

Constant Cell A Cell B Cell C Cell D AdJ. R-souared

Y*e ,162 .0164 -.0225 -. 0260 .0182 .72

(1.24) (4.76) (4.22) (3.92) (3.61)

Y*s .487 .0072 -. 0110 -. 0088 0042 .37

(4.73) (2,65) (2.63) (1.69) (1,06)

Table 2

'

*1;

-'-



18

Lens Model Statistics

This Studv Avera!.4e

(Can, erer, 1981)

Re .87 .64

Rs .67 .74

G .96 .56

C .17 NA

ra .63 .33

Rn .65 NA

Table 3

i%

4..
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